Labs for course #412

Analyzing Microarray Data using the mAdb System
February 16-17, 2005 1:00pm- 4:00pm

® First, look at the questions on the bottom of each page. Write down
the answers while going through the steps on the page.

® Keep the browser NOT maximized so multiple windows can be
distinguished.



Lab 1. Copying a Training Dataset

Goal: To copy a dataset into user’s temporary area and
to inspect dataset features.



Copy 2mall, Round Blue Cell Tumors (ZRBCTs) data containing
88 Arrays with 2308 Features to your temporary area,
Classification and diagrostic prediction of cancers Using
gene expression profiling and artificial newral networks.
Ehan J, Wei JS, Ringer M, Saal LH, Ladanyi M, Westermani
F, Berthold F, Schweabh M, Antonescs OF, Peterson O, Melizer
P, Nativre Medicine Vol 7, Mum o, 001-073 (2001)

Copy Subset of NEIM data containing 60 Arrays with 1626
Features to your temporary area. Includes Feature Property
Filters.

1. Open a web browser and type the URL for the mAdb home
page, for training class: http://madb-training.cit.nih.gov -
use login on name tent and password on board. Others can
use http://madb.nci.nih.gov (NIAID users
http://madb.niaid.nih.gov) and log in with your mAdb
account.

2. Click the first bullet, mAdb Gateway to access mAdb
Gateway Web page

3. On the mAdb Gateway Web page, Click the link Access
Training/Public Dataset on the bottom of the page. A page
for copying three training datasets will be presented.

4. You can choose to work with either "Small, Round Blue
Cell Tumors (SRBCT) dataset” or "NEJM Dataset”. Click
link Copy to copy the dataset into your temporary area.

5. After copying the data, you will see the temporary dataset area. Click link Open on the selected dataset line. A mAdb Dataset

Display page will be displayed.

Temporary Datasets Created Arrays (Genes
Edit Small, Eound Blue Cell Tumors (SEBCTs), Mature Medicine Vol .. Aug 26 &£:00:00pm 83 2308 Open Refresh
Edit NEJM - 3 Classzas Aug 26 5:23:18pm 80 1829 Open Refresh

Containing Need Help? --@¢

Questions:

®

1. How many genes and how many arrays do you have in your dataset?
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File Edit View Favorites Tocols Help

7z Small, Round Blue Cell Tumors (SRBCTs), Nature Medici

mAdb Dataset Display
Edit Data for Dataset: Small, Round Blue Cell Tunors (SRBCTs), Nature Medicine Vol 7, Nun 6, 601-673 (2001)

Dataset Retrieval & Display Cptions --@¥

Show Data Values
Apply log2 transform
Show Gene Syrnbols
Show UniGene Cluster

P T T U

10/ 00

Questions:

Retrieve | atted for IEisen Cluster 'I
I
Redisplay | ¥ Show Array Details at the top of the page
Background Color |— None - j Contrast|1-535
Limiting display to Itu 25 genes j

[T Use Mames in Column Heading

[T Tse Description in Column Headin,
" Show Map Information

[T Show BioCarta Pathways

3

1. On the mAdb Dataset Display page, review the title
bar, or the dataset description on top of the page. This
tells you which dataset you are displaying.

2. In the Dataset Retrieval & Display Options panel,
check the Show Array Details at the top of the page
option. Then click Redisplay button. The names and
short descriptions of arrays in the dataset will be
displayed on the top of the page. Look for naming
conventions of the array and then answer the question
below. This information will be used in the next lab.

After reviewing the array details, it is recommended to
uncheck the Show Array Details at the top of the
page option. Click Redisplay to hide the array details
on the top of the page.

3. Check or uncheck other display options of interest,
and click Redisplay button to display or hide the
relevant information. Uncheck Show Data Values
and set Background Color to None will make it easier
to view other annotations.

1. How many experiment groups can you identify in this dataset by their naming conventions? Write down the naming conventions

for each group.
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Lab 2. Assigning Group Labels

Goal: To partition arrays into groups according to
experiment design by assigning group labels.



@ @ 1. In the Filtering/Grouping/Analysis section, choose the
Filter/Group by Array Properties Tool

Filtering/Grouping/ Analysis Tgdls -@¥ /
Choose a Tool |Filter/Group by Array Properties j and Proceed | 2. Click on Proceed

A new page will be displayed with options for assigning
arrays into groups by the naming convention of Array
Name or Short Description.

Interactive Graphical Viewers @

Choose a Viewer |MDS: MultiDimensional Scaling j and  View

3. For the SRBC dataset, use EWS, BL, NB, RMS as
matching patterns. Select Array Name and Begins with
Grows [Argtame 5] [Boams vt 5 s = from the drop down list for each group. Samples with
name beginning with "Test™ are excluded from the
Group B |Array Name = |Begin5 with =l IBL grouped subset.

Group C IArrayName j IBeginswith j INB

For the NEJM dataset, use GCB, ABC, and Type as
GrowD [AmayName x| [Begins with =l |Rms matching patterns. Select Array Name and Begins with
from the drop down list for each group.

Group E |ArrayName j |Cnntain5 j I

Expand the number of possible Group Designations to 10, 15, 20 or 26 groups 4 The grouped results are Stored as a hew Subset Enter an

appropriate label for this subset.
Subset Label: |My Grouped Dataset 4

: 5. Click on Submit. There is no “Waiting” page, the new
Loameel | grouped subset will be directly displayed when the

Group/Filtering process is completed.
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mAdb Dataset Display

Edit Data for Subset: My Grouped Dataset
/ from Dataset: Small, Round Blue Cell Tumors (SERBCTSs), Nature Medicine Vol 7, Num &, 601-673 (2001)

Filter/Group hy Array Property

B8 arrays and Z308 genes in the original dataset
63 arrays and 2308 genes in the output dataset.
Filter/Group by Array Property:

Group A: Array/8et MName Begins with "ews'

Group B: Array/Set Name Begins with "hl"

Group C: Array/Set Name Eegins with "nbk”

Group D: Array/Set MName Begins with "rms’

1. Examine the grouped subset through the dataset description and history on top of the Dataset Display page.

Questions:

1. How many arrays are filtered out in the grouped dataset?

2. What are they? Hint use “Array Order Designation/Filtering Tool”.

3. How many arrays do you have in each group? Write down the group designations for each tumor type.

Lab 2. Assigning Group Labels



Lab 3. Generating a Correlation Summary
Report

Goal: To study the correlation of expression data among
samples in the dataset.



Piltering{Gfouping{AnalysiS}A = /

Choose a Tool |Correlation Summary Report j and Proceed |

Interactive Graphical Viewers --@¥

Choose a Viewer |MDS: MultiDimensional Scaling j and  Wiew

Redisplay | Background Color Scheme IGreenH‘White!Redj @

Color Saturation Ma/hIid/Mdin |0.8 IO.B |0.4 e

| Mote: For proper coloring hMax > Mid > Min

®

1. Verify that the current dataset is My Grouped
Dataset through title bar or dataset description. (See
Lab 1, Dataset display section for details)

2. In the Filtering/Grouping/Analysis section, choose
the Correlation Summary Report Tool. (You may

have to scroll down the Tool dropdown list to find it

on the bottom.)

3. Click on Proceed.

mAdb Correlation Report page will be displayed with
a table of correlation results.

4. Change the Background Color Scheme to
Green/White/Red.

5. Inspect the values of the correlation tables and set
the values for Color Saturation. For SRBCT
dataset, use 0.8, 0.6, 0.4. For NEJM-3 class dataset
use 0.3, 0.0, -0.3.

6. Click on Redisplay button. Correlation table will
be colored according to the correlations.

Lab 3. Generating a Correlation Summary Report 9



1. The image shows part of the correlation table. The color pattern uses green for good correlations and red for poor correlations.

2. Each correlation number represent a pair-wise correlation calculation between 2 samples. It can be clicked to display a scatter
plot between the 2 samples. Click on a larger number to display the scatter plot for 2 correlated samples.

3. Click a small number to display a scatter plot for 2 poorly correlated samples .
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Questions:

1. Describe the general color pattern of the correlation table. Are correlation numbers within a group better(more green) than between
groups(more red)?

2. How is the scatter plot of a good correlation different from a plot of a poor correlation?
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Lab 4. Filtering Data

Goal: To pre-process a dataset for further analysis by
filtering out genes with low variance or with many missing
values.

11



JO,

®

Filtering/Grouping/Analysis Tool# --@¥

Choose a Tool |Additional Filtering Options

/

j and ~ Proceed |

Interactive Graphical Viewers

g

Choose a Viewer |MDS: MultiDimensional Scaling j and

View

Missing Value Filters --@¢

@——P Genes: Require values in >= |95 I% of Arrays j I_Ll-

© Arrays: Require values in »= |80 I% of Genesj

(®

Gene Filters--a¢

@

] Ratio |>: j |20 in»= |1 IArrays j
T Apply Symimetrically
© Ratio>=2 in>= P2 [Arrays ~lor
Ratio <= |U-5 in== |2 IArrays =]
O Ayerage Ratio | >~ 'l |2
T Apply Symimetrically
O Max (Ratio) / Min (Ratio) P |3
@—— v Variance (Gene Vector) percentile = IQU o T
/ Subset Label IGene>=95%, Variance >=90%|
Cancel |

1. Use back button on web browser to return to previous
Dataset Display page. Verify that the current dataset is My
Grouped Dataset. (See Lab 1, Dataset display section for
details).

2. In the Filtering/Grouping/Analysis section, choose the
Additional Filtering Options Tool.

3. Click on Proceed

Data Filtering Options page will be displayed with options
for Missing Value Filters and Gene Filters. Be careful to
check the "checkboxes" along putting in values in step 4-9.

4. Select the check box for Genes: Require values in >=
5. Set the value to 95% of arrays.

6. Select the check box for VVariance (Gene Vector)
percentile

7. Set the value >= 90%

8. The filtered results are stored as a new data subset.
Enter an appropriate Label for this subset.

9. Click on Filter. Filtering will be performed and the
results stored as a new subset. There is no “Waiting” page,
the new subset will be directly displayed when the
Filtering process is completed.

Lab 4. Filtering Data 12



mAdb Dataset Display

Edit Diata for Subset: Gene==95%, Variance ==90%
from Dataset: Small, Round Blue Cell Tumors (SRBCTs), Nature Medicine Vol 7, Num 6, 601-673 (2001)

The filter input data set contained &3 arrays and 2308 genes.

The filtered output data set contains 63 arrays and 230 genes.

Mo genes excluded for being present in less than 95% (60) arrays.

2078 genes excluded where wvariance is in the lowest 90 percentile (Variance<l.80).

View the complete History.

This dataset was constructed from the supplemental data posted at
. . Thu Oct 9 17:57:21 EDT 2003
1. Review the subset history on top of the Dataset
H H H Filter/Group by Array Property
Dlsplay page for the fllterlng' B8 arrays and 2308 genes in the original dataset dataset
63 arrays and 2308 genes in the output dataset.

. . . . . Filter/Group by Array Property:
2. CIICk link HIStorya a new WlndOW will popup Group A: Array/8et MName Begins with "ews"

with the full dataset history. Review the text. Group B: Array/Set Name Begins with b1’
Group ©: Array/fet Name Begins with "nb’

Group D: Array/8et MName Begins with

3. Click output Dataset will lead youtothe 777 7777 mr-m-—m- oo o - momo oo om oo oo

A B} Fri ozt 10 10:35:40 EDT 2003
filtered dataset. Close the new window and return

i : 63 arrays, 2308 genes in the input Dataset
to the preVIOUS WIndOW' 230 Genes and 63 arrays passed filters

Mo genes excluded for heing present in less than 95% (60) arrays.
2078 genes excluded where variance is in the lowest 90 percentile (Variance<l.a&0).

Link to the output Datasel—@

1. How many genes are filtered out by missing values? How many genes are filtered out by variance?

rms

Questions:

Lab 4. Filtering Data 13



Lab 5. Hierarchical Clustering

Goal: To cluster genes and/or arrays with the Hierarchical
Clustering algorithm.

14



Verify that the current dataset is the filtered dataset.
(Gene>=95, Variance>=90)

Filtermg/Groupmg/ Analysis T - /

Chonse a Tool ICIustering: Hierarchical j and Proceed |

1. In the Filtering/Grouping/Analysis section, choose
the Clustering: Hierarchical Tool.

Interactive Graphical Viewers --@¢
Choose a Viewer IPCA: Principal Components Analysisj and  View 2. Click on Proceed

A new page will be displayed with options for
selecting the Similarity/Distance Metric.

Hierarchical Clustering Options --@¥
3. Choose Correlation (centered classical

Sirnilarity/Distance Metric Pearson) to cluster both Genes and Arrays.
Genes: | Correlation (centered - classical Pearson) ~ | _@ 4. Click on Cluster button.
ATTAYS. ICurrBIatiun {centered - classical Pearsun)j

Linkage Method: IAverage Linkagej

Cluster | -

®
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Wiew Clusters

A View button should appear above when clustering 1s fimshed (a knl wall also appear at the bottom).

Clustering 15 performed using a dervative of the Xeluster program developed at Stanford Urniversity by
Cavin Sherlock, Head Microarray Informatics.

A new page will be displayed for
Hierarchical Clustering progress.
When the analysis is done, a View Getting size of data...
Clusters button is displayed on top of Reading Data...

Done reading data...
the page. - TeRnind e .
bzzigning Genes to Centroids: iteration 1

bzzigning Genes to Centroids: iteration 2
Converged

. . Making correlations

1. Click the View Clusters button at .
the top of the page or the Click to Done Making Correlations

view result link at the bottom. Clustering genes

Done clustering genes
Making correlations

A new page will be displayed with a 0

thumbnail image of the CIUStering Done Making Correlations
rESL”tS Clustering Experiments
10
z0
30
40
50
&0
Done Clustering Experiments
Outputting cdt file
Done outputting
Finished

Initiating Hierarchical Clustering program. ..

Click to view result

Lab 5. Hierarchical Clustering 16



Zp ClA|G
{0y n=230

1. Click the thumbnail on the page.

A new browser window will open up to display a enlarged heatmap
image, gene trees and array trees.

2. Check the array tree structure. Check the relationship among all the
tumor groups.

3. The color bar indicate the grouping information of arrays. Identify
the misclassified samples. Speculate possible explanations.

4. Click on the gene annotations on the right. A new window will open
up with a feature report page.

5. Close the Feature Report window. Close the Heatmap display
window. Return to the thumbnail image window.

Questions:

WID:1052658
WID=1082223
WID=1081201
WID:1051525
WID:1080695
WID:A0G0E7E
WID:1081364
WID=A051003
WID:1051656
WID:doG2141

IMAGE : 135658
IMAGE : 44563

IMAGE : 812105
IMAGE : 486110
IMAGE : 875250
IMAGE : 395708
IMAGE : 813266
IMAGE : 1416752
IMAGE : 809694
IHAGE : 543095

1. How do the tumor samples cluster together? Can you find duplicate genes that cluster together on the heatmap?

Lab 5. Hierarchical Clustering 17



Lab 6. SOM Clustering

Goal: To cluster genes into partitions with 2 dimensional
topology using the Self Organizing Map (SOM)
algorithm.

18



2

Fﬂtemgcmupmgfmaysiy@ ¥ /
Choose a Tool | Clustering: SOM ~| a4 Proceed |

Interactive Craphical Viewers --@F
Chonse a Viewer IMDS: MultiDimensional Scaling j and | View |

Self Organizing Maps Options --@¢

Specify X dimension |4 'l

Specify ¥ dimension |3 'l —-@
Nurnber of iterations |100000 'l

Tnitialize with Eandomized Partition [

SOM Elements
Hierarchical Clustering Options --@¥

Sirnilaritw/Distance Metric
Genes: ICurreIatiun {centered - classical Pearsun)j _@
Arrays: INut Clustered j

Linkage Method: IAverage Linkagej

Cluster _-@

1. Use the back button of the browser to return to the
previous Dataset Display page. Verify that the
current dataset is the right dataset. (Gene>=95,
Variance>=90)

2. In the Filtering/Grouping/Analysis section, choose
the Clustering: SOM Tool

3. Click on Proceed
A new page will be displayed with options for SOM.

4. Set X dimension to be 4 and Y dimension to be 3,
number of iterations to be 100000. Uncheck the
checkbox for Initialize with Randomized Partition.

5. Set the Hierarchical Clustering Options within the
SOM clusters. Select Correlation (centered —
classical Pearson) Metric for Genes and Not
Clustered for arrays.

6. Click on Cluster button.

A new page will be displayed for SOM Clustering
progress. When the analysis is done, a View
Clusters button is displayed on top of the page.

7. Click the View Clusters button.

A new page will be displayed with a thumbnail
image of the clustering results

Lab 6. SOM Clustering 19



0 | 1 I
Zip C|G Zip C|G Zip C|G
(0,0) n=42 {0,1) n=28 (0.2) n=41

Zip C|G Zip C|G Zip C|G 4. Close the Heatmap display window. Return to the thumbnail image window.
(1.0) =20 (1.1) n=59 (1.2) n=40

(T TNNONTONE (OUTTT™ WTORRNNN MRNT™ TT TN
Questions:
1. Do genes in the same partition show a similar expression profile? How are the
expression profiles different among different partitions (2-D topology)?

IMAGE 1743230
IMAGE 1208718

1. Inspect the spatial relationship among the clusters.

2. Click a thumbnail image on the page.

A new browser window will open up to display an enlarged heatmap image and gene
tree of the clicked thumbnail image.

3. Look for genes you are familiar with and try to interpret the results.

RMS-T10
RMS-T11

MENL -- multiple endoc
ANSAL —- amnexin AL=11
JUNE - jun B proto-on
MMPS - matrix metallo
PPARG —- peroxisone pr
FLIOO0OS —- FLI0O0OS p
ETG2 - BTG fanily, ne
Homo_sapiens cONA FLIL
00¥17 —— DEADAH (Asp-G
ARHGAP4 —— Rho GTPase
ANRAY —- annexin A4
HT036 —- hypothetical
G55 — glutathione S

WID:1082062
WID:10E2290
WID:1082682
WID:1082195
WID:1081083
WID:1082526
WID:1081189
WID:1082594

IMAGE 1309864
IMAGE 122040

IMAGE 1911832
IMAGE 1199348
IMAGE 1213138
IMAGE 1202424
IMAGE :843312
IMAGE 1212840
IMAGE 1799508
IMAGE 1308497
IMAGE 1377731
IMAGE 11473131
IMAGE 1814260
IMAGE 1886702
IMAGE 1470261
IMAGE 1234378

WID:1081490
WID:1081238
WID:1082287
WID:1082712
WID:1080578
WID:1080827
WID:1082413
WID:1081778
WID:1081976
WID:1082558
WID:1081432
WID:1080807
WID:1081757
WID:1081758
WID:1081301
WID:1081180
WID:1082316
WID: 1081217
WID:1081242
WI0:1081 305
WID:1082374
WI0:1082375
WI0:10E0735
WID:A0E0610
WID:1081423
WID0:10E0544

I
I
|
|
|
|
|
|
|
|
|
|
|
Il TLEZ - transducin-lik
Il FYTL - futl=Follicula
I1 PTPNL3 —— protein tyro
|1 SMA3 - SMAS
|1 Homo sapiens mRNA: cON
INAGE:783091 || H2AFL — HZA histone £
INAGE:1323448 || CRIPL — cysteine-rich
INAGE:755398 || IFITML -- interferon i
|
|
|
|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

INAGE:742132 || ISE1S — Interferon-in
INAGE:810057 || CSOA —— cold shock dom
INAGE:308988 || FKEPS —— FKI06 hinding
P53 -- p33

CYFIPZ -~ p53 inducibl
HCLSL —- HS1= hematopo
HLA-DMA -- MHC Class I
HLA-DFBL -~ major hist

INAGE :24415
INABE :47475

THABE :767183
THABE :183337
THABE :340942
THABE :80109 HLA-DO0AL -- major hist
Homo sapiens cONA FLJ3
REBLA -- regererating

IFI16 -- IFT16=interfe
MTLL -- metallothionei

IMAGE :868304
IMAGE 1745343
IMAGE :824602
IMAGE 1297392

WID:1082689 IMAGE 1417226 MYC == c-myc
WI0:1081552 IMAGE :812965 MYC —= c-myc
WID:1081 681 IMAGE 132299 IMPAZ inositolmyny

MGSTL —- Glutathione S
SHITZ —- serine hydrox
AIP -~ aryl hudrocarbo
HNRPF -~ heterogeneous

WI0:1081283
WI0:1081 642
WI0:1081555
WID:1081573

IMAGE 1768443
IMAGE 1951117
IMAGE :814731
IMAGE :824591
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Lab 7. K-means Clustering (Optional)

Goal: To cluster genes into K numbers of partitions using
the K-means algorithm.

21



1. Use the back button of the browser to return

to the previous Dataset Display page. Verify
Expand this Dataset. that the current dataset is the right dataset.
Access Datasets in your Ternporary area. (Gene>:95 Variance>:90)

2. Click link Expand this Dataset above the

Filtering/Grouping/Analysis Tools --@¥ ' . h ) .
Filtering/Grouping/Analysis Tools section.

Chooze a Tool |Additional Filtering Options j and ~ Proceed |

You will then be presented an expanded dataset
selection page. You will find the dataset and
all the subsets you saved from previous
analysis.

3. Click link Open open My Grouped Dataset. A mAdb dataset display page will be presented to you. K-means clustering
will be performed on the full grouped dataset to show its performance speed advantage.

Label Origin Created Arrays (Genes

Edit Small, Round Blue Cell Tumeors (SRBCTs), Nature hedicine Vol Dataset 2ug 26 6:00:00pm 88 2308 Open
Edit MWy Grouped Dataset Subset  Oct 09 5:57:20pm 63 2308  Open
Edit Genex=95%, Variance >=90%; Subzet  Oct 10 10:35:34am 63 230 Open

Lab 7. K-means Clustering 22



Filtering/Grouping/Analysis To

Choose a Tool |Clustering: Kmeans

OO,
=

5] o [P |

Interactive Graphical Viewers --@¢
MDS: MultiDimensional Scaling

Choose a Viewer

j and Viewl

Emeans Clustering Options --@¢

Specify Number of HModes |12 "I
Maximum Number of iterations |100 "I —_

Emeans Nodes
Hierarchical Clustering Options --@

Sirmilarity/Distance hetric

Fenes: ICnrreIatinn {centered - classical Pearsun)j-

Arrays: INnt Clustered j

Linkage Method: |Average Linkage j

Cluster | —_—

(5

®

1. In the Filtering/Grouping/Analysis section, choose
the Clustering: Kmeans Tool.

2. Click on Proceed.

A new page will be displayed with options for Kmeans
Clustering.

3. Specify Number of Nodes to be 12.
4. Set Maximum Number of iterations to be 100.

5. Set the Hierarchical Clustering Options within
Kmeans Nodes. Select Correlation (centered —
classical Pearson) for Genes and Not Clustered for
arrays.

6. Click on Cluster button.

A new page will be displayed for Kmeans Clustering
progress. When the analysis is done, a View Clusters
button is displayed on top of the page.

7. Click the View Clusters button.

A new page will be displayed with a thumbnail image
of the clustering results.
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1. Inspect the thumbnail images for the expression patterns
within the clusters (Only 6 out of 12 clusters are displayed
here).

2. Click thumbnails of interest on the page.

A new browser window will open up to display an
enlarged heatmap image and gene tree (not shown here) of
the clicked thumbnail image.

3. Find genes you are familiar with in a specific node and
try to interpret the results.

4. Close the Heatmap display window. Return to the
thumbnail image window.

Questions:
1. Do genes in same partition show a similar expression profile?
2. Are the expression profiles different among different partitions?

3. Can you identify any relationships among partitions?
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Lab 8. PCA

Goal: To explore the data structure of the dataset using
Principal Component Analysis (PCA).

25



Filtering/Grouping/Analysis Tools -@¢

Choose a Tool |Additional Filtering Options j and Proceed |

Interactive Graphical Viewers --@¥

Choose a Viewer |PCA: Principal Components Analysisj and  View

@ ®

Perform PCA o & Arrays fi Genes
|

Dispersion Matriz ¢ Correlation * Covariance

Mote: Imputing of rmizsing values 15 not yet available.
Cenes with missing values are disgarded from the PCA calculations.

@_ Continue | Canl::ell

FCA was performed on 63 arrays and 230 genes.
No genes contained a missing value.

FProceed to the 3D Viewer |

1. Verify that the current dataset is the filtered dataset.
(Gene>=95, Variance>=90)

2. In the Interactive Graphical Viewers section, choose
the viewer, PCA: Principal Components Analysis.

3. Click on View button.

A new window, PCA Options, will be displayed with
options for the PCA Analysis .

4. Select to perform PCA on Arrays.

5. Select Dispersion Matrix of Covariance.

6. Click Continue button.

A new page, Waiting for PCA, will be displayed. When
PCA analysis is done, a summary and a new button, 3D

Viewer will be displayed on the page.

7. Click 3D Viewer button.

Questions:

1. How many genes are used in PCA analysis? (Genes with
missing values are not used in PCA)

Lab 8. PCA 26



PCA Arrays - 48.9% of Variance -@¥ [ 1. Check the percentage of Variance represented in the
3D plot. Does it capture a large percentage of total
Reset variance?
MNode Color
Background 2. Click the X, Y and Z buttons to rotate the 3-D plot.
g Look for clustering /separation of data. Click Stop
[T Box ™ Scale button.

| Slesk e 3. Click and Drag the mouse to highlight an area of the

3 D plot. Data points in the area will be displayed in

Rotation
W j the text area below the plot.
o 4. Click the link Details on the bottom of the 3D
o] < viewer. A new page, PCA details, will be displayed
Stap | with 4 additional plots from PCA analysis. See next

page for more description of the PCA details page.

Name Description (Group: )

EL-C1 [Group: E)

BL-C3 [Group: E)

EL-C4 [Group: E)

Display List | Feature Report | | QueStlonS:

Detais S 1. Whatis the percentage of variance represented in the first

three components?
@ @ 2. What is the color-coding for each group of samples? Can you

see a separation of different groups in 3D plot?
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@ 1. The Scree Plot displays the Variance for individual
mAdb PCA Details co_mponents. Cligk on the plot will display a new page
with an enlarged image.

Varianfe acraxx Campane nts Campanent! ¥x Campane it

] 8 2. The PDF (Portable Document Format) or PNG
] . (Portable Network Graphics) links under each figure
’ : i, can be used to display or save a larger image of the
3 5 figure. You can also save a larger image as
: : Encapsulated PostScript using the EPS link
g

- 3. The other three plots shown are 2-D plots for each
@_ Above s EPS, FDF, PHG Above s EPS, FDF, PHG combination of the first 3 components.
4. The Retrieve button will retrieve the data back to
your local computer. Several options are available.

We do not need to retrieve data for this Lab.

5. Click the link Click to Close to close the viewer.
This will allow you to go back to the starting dataset

display page.
Above as EPS, PDF, FNG Above as EPS, PDF, FNG
Switch to White Backaround Images Questions:
Retrieve | [3D Coordinates =] formmatied for | MS Excel =] 1. In the scree plot, identify where the slope of variance flattens out
(the scree point).
Click to close
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Lab 9. Performing an ANOVA analysis

Goal: To identify differentially expressed genes using class
comparison statistical tools.

29



Choose one or more Projects, select a Tool and Continue 1. On the mAdb Gateway Page1 Click on

or access previously extracted data located in training01's: Temporary area to open a list of your Datasets
Te—m”ﬂ‘i\ma stored in this area.

2. Click on the Expand for the “Small Round Blue Cell Tumors (SRBCTSs)...” (or, if you are using the other dataset,
Expand for the “NEJM — 3 Classes™) to open the list of Subsets for this Dataset.

Containing Need Help? --@¢ Gene Information

Temporary Datasets Created Arrays  Genes Refreshed

e Small Round Blue Cell Tumors (SEBCTs), MNature Medicine Wol ... Lug 26 6:00:00pm 88 2308 Open Ezpand (1) Refresh Lug 26 6:00:00pm
Bir MEJTM - 3 Classes lug 26 5:23:18pm 60 1629 Open Expand {13\ ERefresh Aug 26 5:23:15pm
3. Click on the Open for the “My Grouped Dataset” subset.

Containing Need Help? --@¥

Lahel Origin Created Arrays (Genes

mar  Small Round Blue Cell Tumors (SRBCTs), Mature Medicine Vol . Diataset  Aug 26 6:00:00pm 83 2308  Open

e My Grouped Drataset Subset Oon 16 Z:1Z2:33pm 63 2308 Cpen  History
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JORPO

Filtering/Grouping/Analysis Tools --@¢ /

/

Choaose a Toaol ITwu or more Group Comparison

Proceed

Interactve Graphical Viewers --{0¢

Chonse a Viewer IMDS: MultiDimensional Scaling

j errg] Viewl

Statistical Comparison Analysis -

Diataset Properties --@¢

Subset Label: IANOVA Results

Multiple Croup Comparison: | One way ANOVAj ——@

Proceed |

G

1. In the Filtering/Grouping/Analysis section,
choose the Two or more Group Comparison
Tool

2. Click on Proceed

A new page will be displayed with options for
the statistical comparison analysis. Since this
dataset has more than two groups, only the
Multiple Group Comparison options for more
than two groups will be available for selection.

3. Select One way ANOVA

4. Analysis results are stored as a new subset.
Enter an appropriate Label for this subset.

5. Click on Proceed.
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mAdb Waiting for Multiple Group Comparison

Please wait for completion.

Taiting

Done! Please click Continue | @

This page monitors the progress and allows vou to continue when the results are available.

The three columns, p-Value, Difference
and Groups display results from this

W p-Vale
¥ Groups

A “Waiting” page is displayed while the
analysis is being performed. When the
analysis is completed, the continue button is
displayed.

1. Click on Continue. A mAdb Dataset
Display page, displaying the newly created
subset which contains the ANOVA analysis
results will appear.

¥ Difference

analysis.The p-Value is the One way
ANOVA calculation. The Difference
displays the largest difference between
group means--this calculation is

independent of the ANOVA calculation. + ot + O+ ot
The_Grou_ps identifies the two groups p-Value Difference Groups
having this largest mean difference. The 9 67 7he-22 411 4B
default order of the data is from smallest 3.488e-20 2.99 C-D
to |argest p-Va|ue. 2.5005e-19 3.59 A-B
2.5733e-18 2.59 A-C

Note that “Show Data Values” has been 1.4459e-17 276 C-A
unchecked for the display shown here. 3.7703e-17 289 A-B
8.728e-17 314 C-B

1.3957e-16 3.95 D-A

4 1114e-16 4.03 A-B

+ +

Well ID
1081343
1082414
1080705
1082413
1081462
1081004
1081653
1082509
1080566

Save a Feature Property List (used with the Feature Properies Filtening tool).

* Records 1 to 25 of 2308 total records displayed.

+ + + +

Feature ID} Gene
IMAGE 770394 FCGRT
IMAGE 784224 FGFR4
IMAGE 37HMA] CAVI
IMAGES14260 FWVT1
IMAGE 76258 BSGCA
IMAGE 1435862 MICZ
IMAGES59350  PIG3
IMAGE 205085
IMAGE 365826 GAS]

Lab 9. Performing an ANOVA analysis

+ o+

Drescription

Fe fragment of 120, receptor, tra
FGFR4=Fibroblast growth factor
caveoln 1, caveolae protemn, 22kl
fwt1=Folicular lymphoma wvanant
sarcoglycan, alpha (50kDa dystre
antigen 1dentified by monoclonal :
quinone ozdoreductase homolog
clone IMAGE4538214=FLJ2065
Growth arrest-snecific 1
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JORpO

Filtering/Grouping/Analysis Tools --@¢ / /

Choaose a Toaol IStatistil::s Results Filtering

j and | Proceed |

Interactve Graphical Viewers --{0¢

Chonse a Viewer IMDS: MultiDimensional Scaling

j and Viewl

v

Check boxes on the left to activate specific filters

I

-

One Way ANOVA p-value I == :I' |1 e-/ -_@

Group mean Difference I:,: :I' IO

Subset Label: IFi|tBI’BI:| ANOYA p<=1e-7 @
(Optional)

@ Filter

Cancel |

Questions:

1. How many genes are there in the filtered dataset?

1. In the Filtering/Grouping/Analysis section,
choose the Statistical Results Filtering Tool

2. Click on Proceed

A new page will be displayed with the options
for filtering the statistical results.

3. Check the box to the left of One way
ANOVA p-value, select “<=* and enter the p-
value as 0.000001 or 1e-7.

4. The filtered results will be stored as a new
subset. Enter an appropriate Label for this
subset.

5. Click on Filter. Filtering will be performed
and the results stored as a new subset. There is
no intermediate “Waiting” page, the new subset
will be directly displayed when the Filtering
process is completed.
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In order to facilitate later comparison/filtering
of these results with other results, we will save

this result as a Feature Property List.

1. Click on Save a Feature Property List.

W p-Vale
W Groups

¥ Difference

Save a Feature Property List (used with the Feature Properies Filtering tool).

o Records 1to 25 of 388 total records displayed.

+ o+

p-Value
9.6276e-22
3.485e-20

A new page will be displayed with the options 2.500%e-15

for the Saving a Feature Property List..

2.5733e-18
1.44589e-17
5.77i03e-17

8. 728e-17
1.3957e-16
4 1114e-1A

Feature Property Lisy/ --@F

Save a List of; ImAdh Well IDs j

Store the List as: IGIubaI {Awvailable in all Datasets)

List Label: [SRBCT ANOVA p<=1e-7

T Cverwrite any existing list with thm

Save |

—®
@

+ o+

4.11
2.99
3.59
2.59
2.7
2.89
3.14
3.95
413

& W & &

Difference Groups Well ID

A-B 1031348
C-D 1082414
A-B 1080705
A-C 1032413
C-A 1081462
A-B 1031004
C-B 1081653
D-4& 1032509
A-BO1INENSAR

+ o+ + o+

Feature I i;ene
IMAGEF/0394 FCGRT
IMAGE 784224 FGFR4
[MAGE3I7TMAl CAVI
IMAGEE14260 FVT1
[MAGETI6258 BGCA
IMAGE 1435862 MICZ
[MAGERS9358  PIG3
[WAGE 295985
Tl AR SASEZA (TAR]

2. Select mAdb Well IDS
3. Select Global (Available in all Datasets)

+ o+

Description

Fc fragment of 120G, receptor, tr:
FGFR4=Fibroblast growth facto:
caveolin 1, caveolae protein, 22k
fwt1=Follicular lymphoma varian
sarcoglycan, alpha (50kDa dystr
antigen identified by monoclonal
quinone oxidoreductase homolog
clone IMAGE4538214=FLJ206!

Grnwrth arrest-anenific 1

4. Enter an appropriate label to identify this List

5. Click on Save

Lab 9. Performing an ANOVA analysis
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Successfully stored the list.

A page indicating that the List was successfully stored
and summarizing information about the list will be

e Action Saved New global List displayed.

s Type: Well ID

o Labeled: SRBCT ANOVA p==1e-7
s Containing: 141 unique, non empty elements

1. Click on Continue. This will return you back to the

- | Data Display Page.
To return to the dataset/subset click __Continue _@ play rag

Lab 9. Performing an ANOVA analysis
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Lab 10. Using SAM

Goal: To evaluate statistically significant genes and determine
the False Discovery Rate (FDR).
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Choose one or more Projects, select a Tool and Continue 1. On the mAdb Gateway Page1 Click on

or access previously extracted data located in training01's: Temporary area to open a list of your Datasets
Te—m”ﬂ‘i\ma stored in this area.

2. Click on the Expand for the “Small Round Blue Cell Tumors (SRBCTSs)...” (or, if you are using the other dataset,
Expand for the “NEJM — 3 Classes™) to open the list of Subsets for this Dataset.

Containing Need Help? --@¢ Gene Information

Temporary Datasets Created Arrays  Genes Refreshed

e Small Round Blue Cell Tumors (SEBCTs), MNature Medicine Wol ... Lug 26 6:00:00pm 88 2308 Open Ezpand (1) Refresh Lug 26 6:00:00pm
Bir MEJTM - 3 Classes lug 26 5:23:18pm 60 1629 Open Expand {13\ ERefresh Aug 26 5:23:15pm
3. Click on the Open for the “My Grouped Dataset” subset.

Containing Need Help? --@¥

Lahel Origin Created Arrays (Genes

mar  Small Round Blue Cell Tumors (SRBCTs), Mature Medicine Vol . Diataset  Aug 26 6:00:00pm 83 2308  Open

e My Grouped Drataset Subset Oon 16 Z:1Z2:33pm 63 2308 Cpen  History
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@ 1. In the Filtering/Grouping/Analysis section, choose the

/ Filter/Group by Array Properties Tool
Filtering/Grouping/ Analysis Tgdls -@¥ /
Choose a Tool |Filter/Group by Array Properties j and  Proceed | 2. Click on Proceed

A new page will be displayed with options for assigning
arrays into groups by the naming convention of Array
Name or Short Description.

Interactive Graphical Viewers @

Choose a Viewer |MDS: MultiDimensional Scaling j and  View

P

/@ 3. For the SRBC dataset, use BL and NB as matching
BL

Group A | Array Name v |Begins with v patterns. Select Array Name and Begins with from the
drop down list for each group.

Group B Array Name v | |Begins with v | |[NB

o . For the NEJM dataset, use GCB and ABC as matching

roup C Array Name v | |Contains v . .

patterns. Select Array Name and Begins with from the

GrowD | Array Name B [Contains 3 drop down list for each group.

Growp E | Array Name v |Contains 4 4. The grouped results are stored as a new subset. Enter an

Expand the mumber of possible Group Designations to 10, 15, 20 or 26 groups. approprlate Iabel for thls SUbset'

5. Click on Submit. There is no “Waiting” page, the new
IR cluiose=lioss MBI Sand N Tor grouped subset will be directly displayed when the

Group/Filtering process is completed.
(5) piriering e P

Lab 10. Assigning Two Group Labels for SAM 38



Filtering/Grouping/ Analysis Tools --@¢

STy RIBETA SAM: Significance Analysis of MicroArrays [Ralleee] 1. In the Filtering/Grouping/Analysis section,
choose the SAM: Statistical Analysis for

Interactve Graphical Viewers --{0¢ Mlcroarrays Tool.

Choose a Viewer | MDSI MultiDimensional Scaling v and
2. Click on Proceed.

mAdb SAM Options 3. Select SAM options for 100 permutations and
set the random seed is reproducible.
SAM help-o . .
4. Click on Continue.
Warning!!!
Genes with misging values will be automatically removed for SAM
analysiz. If you want to keep those genes, please use the "Adfissing Value

Imputation ' tool to first impute the missing data and save a new dataset
before calling SAM.

Number of permutations: 100

Set the random seed so that the permutation is reproducible |Yes ¥

Continue Cancel

Lab 10. Using SAM 39



SAM Step 2

®

Questions:

1. How many genes contain missing values?

Lab 10. Using SAM

SAM Analysis is initiated and A “waiting” page
is displayed. When the Analysis is complete, an
analysis summary and a button to continue to the
next step appears on the page.

1. Click on SAM Step2.

40



The SAM results are displayed as a table
and three graphs. The table shows the
number of significant genes, the number
of false genes and the false discovery
rate (FDR) for each Delta. You can
create a subset containing the genes
corresponding to one of the models by
either clicking on a Shrinkage Delta
value or entering a Delta value in the text
box and clicking the “Create Subset”
button.

The top graph plots the observed d(i) vs.
expected d(i) error.

The middle graph plots the FDR vs. the
Delta.

The lower graph plots number of
significant genes vs. the Delta.

Delta

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8

FDR: (Prior Probability) x (# of False Genes)/{(# of Sig. Genes’

B S EE S EEEEE S E SR E

#of Sig. # of False

(Genes
1939
1656
1334
1078

892
732
597
477
395
341
303
259
213
187
171
153
126
110

|

Create Subset ]

Prior Prohahility: 0.5292

Lab 10. Using SAM

(Genes
1575.59
1013.94

563.22

303.84

159.64

81.39
41.21
19.89
10.74
6.20
3.47
2.01
1.03
0.61
0.36
0.20
0.09
0.05

FDER*

0.4300
0.3240
0.2234
0.1491
0.0947
0.0588
0.0365
0.0221
0.0144
0.0096
0.0061
0.0041
0.0026
0.0017
0.0011
0.0007
0.0004
0.0002
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Cefimvx FOR el = SgnHoam Gerex

The top left graph plots the Delta vs. the

FDR Ny
The top right graph plots the Delta vs. the ;
number of significant genes R

The lower graph plots number of
significant genes vs. the Delta.

The lower graph plots the observed d(i)

vs. expected d(i) error.
Above as EPS, PDF, PNG

SAMFliior Delm=07

a
&

T avad dif) v
o

A a4 4 a2 -
L

T T T T
- a4 4 a3 =2 =2 o 1 2 a3 A

Epuctal df) veluaz

Above as EPS, PDF, PNG
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1. Click on a Delta having a low FDR.

Questions:

1. How many genes do you have in the
Delta ?

2. What is the FDR for the Delta?

Clicking on a Delta value creates a new data Subset or
W a Delta value at the hottom and Click "Create Subzet”.

# of Sig. # of False

Delta Cenes Cenes FDR SAM Plot tor m aet of delte
0.200 1968 1530 03148 - -
0.300 1888 1384 02967 S I i e
0.400 1775 1142 02606 | == is g
0.500 1634 897 0.2223 = 5
0.a00 1464 A6l 01825 -
0.7700 1306 419 0.1455 =
0.a00 1191 348 01185 g =
0.900 1063 244 0.0932 -
1.000 a7 175 00727 T -
1.100 B8 122 00558
1.200 a00 34 00425 =
1.300 717 55 00313 -
1.400 677 40 0.0239 T TS - - - - - -
1.500 603 27 0.0181 -15 10 -5 a 5 10 15
1600 550 12 0.0132 expected dfi]
. - - — Above as EPS, PDF, PNG
1.900 385 5 0.0053 T LD
2.000 349 3 00035
2.100 321 2 00025
2.200 297 2 00027 e
2.300 283 1 nooi4 -
2.400 251 1 00016 B
2.500 230 0 00000 5
2.600 220 0 0.0000 f
2700 212 0 0.0000 ?E" ]
2.800 194 0 pogoo |-
2.900 181 0 0.0000 =
3.000 171 0 0.0000
3.100 161 0 0.0000 «
3.200 154 0 0.0000 o .
3.300 142 0 0.0000 B L
3.400 134 0 00000 25 20 35 40
3500 128 0 00000 detta
gggg m g ggggg Above as EPS, PDF, PNG
3.800 106 0 0.0000a Deltm va, Sigrlflecant Geres
3,900 102 0 00000
4.000 L1} 0 00000 -

[ Create Subset ] sl _:Lir:r‘:?\
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A mAdb Dataset Display page,
displaying the newly created SAM subset
appears.

Note that Show Data Values has been
unchecked and the Background Color
has been set to None for the display
shown here.

O
O

Show Average(Log2 Ratio) Show Max(Log? Ratio)-Min(Log2 Fatio)

Show Vanance

dii)
g-walue

o)

R.difference

Sawe a Feature Property List (used with the Feature Properies Filtering tool).

Mx-Mn
5178
5878
3430
4925
5083
5141
fi. 248
4786
4 454

Lab 10. Using SAM

Records 1 to 25 of 385 total records displayed.

+ o+

di)

-14.7448
-13.4646
-13.3422
-13.1923
-13.0654
127770
-12.6932
-12.6130
-12 N2N&

+ o+

s{i)
0.2402
0.2883
0.1693
0.2487
0.2866
0.2367
0.3463
0.2493
n 2432

+ +

+ +

g-value R.difference

0

oo o o o o o o

-3.5411
-3.8512
-2.2662
-3.2515
-3.H4T
-3.0241
-4.3960
-3.1439
-2 a1z

+ +

Well ID
1081310
1081201
1082036
1081326
1081525
1082121
1082060
1081386
1NR2451

+ +

Feature ID}
IMAGE 563673
IMAGE&12105
IMAGE&13742
IMAGE 784593
IMAGEA486110
IMAGE 377048
IMAGE 629596
IMAGE 504791
T ACTE 2N4 545

+ +

Map
531
1g21
lépl2 1-pll 2
2g233
3g25.1-925.2
2gql2-g34
Sgl3
fpl 1
nld1

+ +

UniGene
Hs 74294
Hs 75823
Hs 70500
Hs 6838
Hs 21747
Hsz 121576
Hs 103042
Hs 163907
He 896/
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Lab 11. Using PAM

Goal: To evaluate shrunken centroid prediction models and
Identify sets of genes that best classify sample types.

45



Choose one or more Projects, select a Tool and Continue 1. On the mAdb Gateway Page1 Click on

or access previously extracted data located in training01's: Temporary area to open a list of your Datasets
Te—m”ﬂ‘i\ma stored in this area.

2. Click on the Expand for the “Small Round Blue Cell Tumors (SRBCTSs)...” (or, if you are using the other dataset,
Expand for the “NEJM — 3 Classes™) to open the list of Subsets for this Dataset.

Containing Need Help? --@¢ Gene Information

Temporary Datasets Created Arrays  Genes Refreshed

e Small Round Blue Cell Tumors (SEBCTs), MNature Medicine Wol ... Lug 26 6:00:00pm 88 2308 Open Ezpand (1) Refresh Lug 26 6:00:00pm
Bir MEJTM - 3 Classes lug 26 5:23:18pm 60 1629 Open Expand {13\ ERefresh Aug 26 5:23:15pm
3. Click on the Open for the “My Grouped Dataset” subset.

Containing Need Help? --@¥

Lahel Origin Created Arrays (Genes

mar  Small Round Blue Cell Tumors (SRBCTs), Mature Medicine Vol . Diataset  Aug 26 6:00:00pm 83 2308  Open

e My Grouped Drataset Subset Oon 16 Z:1Z2:33pm 63 2308 Cpen  History
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L @

Filterng/Groupimng/ &nalysis Tools Oﬁf/ /

Choose a Tool | PAM: Prediction Analysis for Micruarrays and - 1. In the Filtering/Grouping/Analysis section,
choose the PAM: Prediction Analysis for
Microarrays Tool.

Interactive Graphical Viewers --0¢
Choose a Viewer |MDS: MultiDimensional Scaling and -

2. Click on Proceed

PAM Analysis is initiated and A “waiting” page

is displayed. When the Analysis is complete, an

analysis summary and a button to continue to the
next step appears on the page.

3. Click on PAM Step2.

Questions:
1. How many fold of Training and Cross Validation was performed?

2. How many genes contain missing values? How many missing values are imputed for the dataset?

Lab 11. Using PAM 4



The PAM results are displayed as a table
and two graphs. The table shows the
Shrinkage Delta (** indicates those
having minimum misclassification error),
number of genes in the model and the
misclassification error based on the K-
fold cross validation. You can create a
subset containing the genes
corresponding to one of the models by
either clicking on a Shrinkage Delta
value or entering a Delta value in the text
box and clicking the “Create Subset”
button.

The top graph plots the misclassification
error (with error bars) versus the
Shrinkage Delta (bottom axis) and the
number of Genes (top axis).

The lower graph plots the
misclassification error for each group
versus the Shrinkage Delta (bottom axis)
and the number of Genes (top axis).

Clicking on a Delta value creates a new data Subset or enter
W a Delta value at the bottom and Click "Create Subset",

Shrinkage
Delta
0.000
0.262
0.524
0.786
1.043
1.309
1.571
1.833
2.095
2.357
2619
2.8B1 *=
3.143 **
3.404 **
3.666 **
3018 *=
4.190 **
4.452 **
4714
4.976
5.238
5.458
5.761
6.023
f.285
f.547
£.809
7071

—

# of
Genes
2308
2289
2145
1878
1494
1137
853
609
436
330
244
193
151
107
87
68
52
30
32
23
21
1
11
1a

9

7
5
4

Misclass.
Error
0.032
0.032
0.032
0.032
0.032
0.032
0.016
0.016
0.016
0.016
0.016
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.016
0.063
0143
0.238
0.238
0.286
0.317
0.333
0.397
0.508

Create Subset

ZN0E 1454 ane 9% a7 389 21 10 ¥ 4 0
1 S S Y |
=
=
L)
2
-
E
wi
=
.% = A
R
R
= o=
R i i —
P PO o s s s s - e e e
=
T T T T
] 2 4 i}
Value of threshold
Abowe as EPS, PDF, PNG
2308 1454 408 183 A7 39 321 10 7 4 0
TN T O Y
= | — A
e = B
= — C
't = e
-
o
£
1 s-
=
B
=
. -
=
= - "=
=

Value of threshold
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1. Click on a Shrinkage Delta having a
minimum misclassification error.

Questions:

1. How many genes do you have in the
model ?

2. What is the Misclassification Error
percentage for the model?

Clicking on a Delta value creates a new data Subset or enter
W a Delta value at the bottom and Click "Create Subset",

Shrinkage
Delta
0.000
0.262
0.524
0.786
1.043
1.309
1.571
1.833
2.095
2.357
2619
2.8B1 *=
3.143 **
3.404 **
3.666 **
3018 *=
4.190 **
4.452 **
4714
4.976
5.238
5.458
5.761
6.023
f.285
f.547
£.809
7071

—

# of
Genes
2308
2289
2145
1878
1494
1137
853
609
436
330
244
193
151
107
87
68
52
30
32
23
21
1
11
1a

9

7
5
4

Misclass.
Error
0.032
0.032
0.032
0.032
0.032
0.032
0.016
0.016
0.016
0.016
0.016
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.016
0.063
0143
0.238
0.238
0.286
0.317
0.333
0.397
0.508

Create Subset

ZN0E 1454 ane 9% a7 389 21 10 ¥ 4 0
1 S S Y |
=
=
L)
2
-
E
wi
=
.% = A
R
R
= o=
R i i —
P PO o s s s s - e e e
=
T T T T
] 2 4 i}
Value of threshold
Abowe as EPS, PDF, PNG
2308 1454 408 183 A7 39 321 10 7 4 0
TN T O Y
= | — A
e = B
= — C
't = e
-
o
£
1 s-
=
B
=
. -
=
= - "=
=

Value of threshold
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A mAdb Dataset Display page, M & Score M B Score

displaying the newly created PAM subset M C Score M D Score
appears. Save a Feature Property List (used with the Feature Properies Filtening tool).
The c_olumns A Score, B Score, ... * Records 1 o 25 of 87 total records displayed
contain the shrunken differences for each
group. N_on zero Vvalues can be used to T EIIEREIYIY Y YY 0 & 0 & N &
infer which group or groups a gene’s
A Score B Score C Score D Score Well ID Feature ID} Gene Drescription

expression value distinguishes. 06527 01732 00000 00000 1081848 IMAGE770394 FCCORT  Fo fragment of IgC, receptor, transg

Note that Show Data Values has been -0.042% 00000 06346  0.0000 1082414 IMAGE784224 FGFR4 FGFR4=Fibroblast growth factor re

01131 00000 06248 0.0000 1080646 IMACE296448 IGF2 Insulin-like growth factor 2 (somator
unchecked and the Background Color 0.0000 -0.6186 0.0000 0.0000 1082657 IMAGEZ12542 Hormo sapiens mRNA; cDNA DKF
has been set to None for the display -0.5856  0.0000  0.0000 0.0000 1082509 IMACE 295985 clone IMAGE4538214=FLJ20653
shown here. 0.5773 0.0000 0.0000 0.0000 1080705 IMAGEITHMAL CAV] caveoln 1, caveolae protem, 22kDa

0.0000 -05739  0.0000 00000 1082481 IMAGE:204545 TEMS tumor endothelial marker &

0.0000 -0.5527  0.0000 0.0000 1081310 IMAGES63673 ALDH7A1 aldehyde dehydrogenase 7 family, o

0.0000 00000 05420 0.0000 1080968 IMAGCE207274 Homo sapiens cDNA: FLIZ2066 fis,
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_— R R . W A Score ¥ B Score
In order to facilitate later comparison/filtering B C Seore S

of these results with other results, we will save

i . Save a Feature Property List (used with the Feature Properies Filtering tool).
this result as a Feature Property List. R P g tool]

Records 1to 25 of 87 total records displayed.

1. Click on Save a Feature Property List. 20 00 060 606 66 o o

A Score B Score O Score D Score Well ID Feature 1L} Gene
0.6527  -0.1732 0.0000 0.0000 1081848 IMAGE 770394 FCGRT
-0.0429 0.00o0 0.6346 0.0000 1082414 IMAGE 784224 FGFR4

. . . . -0.1131  0.0000 0.6248  0.0000 1080646 ILIAGE:Z36445 IGF2
A new page will be dlsplayed with the OpthﬂS 0.0000  -0.6186  0.0000  0.0000 1082657 IMAGE:Z212542

for the Saving a Feature Property List.. 05656 00000 0.0000 0.0000 1082509 [MAGEZ205985

0.5773  0.0000 0.0000  0.0000 1080705 IDMAGEITMAE] CAVI
0.0000  -0.573%  0.0000  0.0000 1082481 IMMAGE:Z04545 TEME

0.0000  -0.5527  0.0000 0.0000 1081310 IDLAGES63673 ALDHTAL

0.0000 00000 05420 0.0000 1080968 [IMAGE:Z07Z7/4

Feature Property List d]Iﬁf/
2. Select mAdb Well IDS

Save a List of I mAdb Well IDs j

5. Click on Save

List Label [SRBCT - 87 Gene PAM Model
[T Overwrite any exsting list with the sa.tnm

Save

Lab 11. Using PAM
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Description

Fc fragment of [gG, receptor, transg
FGFR4=Fibroblast growth factor re
Insulin-lite growth factor 2 (somato
Homo sapiens mRMNA; cDNA DEF
clone IMAGE4538214=FLJ20653
caveolin 1, caveolae protein, 22kDa
tumor endothelial marker 8
aldehyde dehydrogenase 7 famnily,
Homo sapiens cDNA: FLIZ2066 fis,

3. Select Global (Available in all Datasets)

Stare the List as:lGIuhaI {Available in all Datasets) j ——@ 4. Enter an appropriate label to identify this List
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Lab 12. Applying Hierarchical Clustering
to the PAM Model

Goal: To use Hierarchical Clustering to explore a PAM
Model.
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Choose one or more Projects, select a Tool and Continue 1. On the mAdb Gateway Page1 Click on

or access previously extracted data located in training01's: Temporary area to open a list of your Datasets
Te—m”ﬂ‘i\ma stored in this area.

2. Click on the Open for the “Small Round Blue Cell Tumors (SRBCTSs)...” (or, if you are using the other dataset,
Expand for the “NEJM - 3 Classes™)

Containing Need Help? --@¢ Gene Information
Temporary Datasets Created Arrays  Genes Refreshed
Eir Small Round Blue Cell Tumors (SRBCTs), Mature Medicine Wol ... Aug 26 6:00:00pm 28 2308 Open Expand (1) Refresh Aug 26 6:00:00pm
Bir MEJTM - 3 Classes lug 26 5:23:18pm 60 1629  Open\Ezpand {1} Refresh Aug 26 5:23:185pm
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Qo2

T — W/ / 1. In the Filtering/Grouping/Analysis section,
RGO choose the Feature Property Filtering Options
Choose a Tool IFBature Property Filtering Options j and Proceed | Tool
Interactive Graphical Viewers --@¥ 2. Click on Proceed
Choose a Viewer IMDS: MultiDimensional Scaling j and | Miew |

A new page will be displayed with options for

the Feature Property Filtering.
Check bozes on the left to activate specific filtters

v

| IExc:IutIe 'l Designated Housekeeping Genes 3. Check, Include Only where Well ID is in
Feature List saved in previous Lab (SRBCT - 87

[include only =] Designated Contral Features Gene PAM Model for SRBCT dataset ).

- IW where rell ID = IW 4. Enter an appropriate Label for the Subset.

5. Click on Filter.
O ||nE:|UE|E only 'l where |12345 =< Well ID <= |1040715
[Include only =] where well IDisin | SRBCT - 87 Gene PAM Model = 4@

**++ indicates lists local to this datazet

Subset Label |87 Gene PAM Model - Complete Dataset @

Filter | Cancel |

=
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Verify that the current dataset is the right dataset.
(87 Gene PAM Model — Complete Dataset )

Filtermg/Groupmng/ Analysis Todls --@F /

Chonse a Tool ICIustering: Hierarchical j and Proceed |

1. In the Filtering/Grouping/Analysis section, choose
the Clustering: Hierarchical Tool

Interactive Graphical Viewers --@¢
Choose a Viewer IPCA: Principal Components Analysisj and  View 2. Click on Proceed

A new page will be displayed with options for
selecting the Similarity/Distance Metric.

Hierarchical Clustering Options --@¥

Similarity/Distance Metric 3. Choose Correlation (centered classical

Genes: ICurreIatiun {centered - classical Pearsun)j _@ Pearson) to cluster both Genes and Arrays.

4. Click on Cluster button.

Arrays: ICurreIatiun {centered - classical Pearsun)j

Linkage Method: IAverage Linkagej

Cluster | -

®
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Wiew Clusters

A View button should appear above when clustering 1s fimshed (a knl wall also appear at the bottom).

Clustering 15 performed using a dervative of the Xeluster program developed at Stanford Urniversity by
Cavin Sherlock, Head Microarray Informatics.

A new page will be displayed for
Hierarchical Clustering progress.
When the analysis is done, a View Getting size of data...
Clusters button is displayed on top of Reading Data...

Done reading data...
the page. - TeRnind e .
bzzigning Genes to Centroids: iteration 1

bzzigning Genes to Centroids: iteration 2
Converged

. . Making correlations

1. Click the View Clusters button at .
the top of the page or the Click to Done Making Correlations

view result link at the bottom. Clustering genes

Done clustering genes
Making correlations

A new page will be displayed with a 0

thumbnail image of the CIUStering Done Making Correlations
rESL”tS Clustering Experiments
10
z0
30
40
50
&0
Done Clustering Experiments
Outputting cdt file
Done outputting
Finished

Initiating Hierarchical Clustering program. ..

Click to view result
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1. Click the thumbnail on the page.

A new browser window will open up to display an enlarged heatmap image and gene tree
of the clicked thumbnail image.

2. Check the array tree structure. Check the relationship among all the tumor groups..

3. Click on the gene annotations on the right. A new window will open with a feature
report page.

4. Close the Heatmap display window.

| | I
er||||.Jﬂﬁm%lll|ﬁLl%m%ﬂ|%%.—r#—m%\llﬁﬁA—?ﬁ'ﬂ‘Jﬂ

SE

k. Muscle
k. Muscle
rostate Ca

WID:1082343 || IMAGE:60966
WID:1081242 || INMAGE:76718
WID:105079d || IMAGE:Lld632
WID:1080582 || INAGE:Z3628
WID:1081295 || IMAGE:2d41d1
WID:1081646 || IMAGE:74050
WID:L081305 || IMAGE:1B8333
WID:1082375 || INMAGE:S0109
WID:1082374 || IMAGE:5d09d
WID:105054d || IMAGE:Z29739
WID:10521994 || IMAGE:Z0081
WID:1082383 || IMAGE:71dd5
WID:1081301 || IMAGE:81005
WID:1081278 || IMAGE:41591
WID:1080628 || IMAGE:79575
WID:1051666 || IMAGE:1d330
WID:1081369 || IMAGE:53955
WID:108151d4 || IMAGE:14005
WID:1081062 || IMAGE:42558
WID:1082414 || IMAGE:7B422
WID:1082370 || INMAGE:§9821
WID:1050633 || INAGE:7E971
WID:10525305 || IMAGE:2ddEl
WID:1081013 || IMAGE:481d2
WID:1080586 || IMAGE:29806
WID:1081462 || IMAGE:79625

Questions:

1. Review the dendrogram for the samples and identify possible clusters. How does heatmap pattern distinguish the clusters?

2. Review the test arrays not used in the PAM analysis and verify whether they cluster into the right tumor groups.
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The SAM results are displayed as a table
and three graphs. The table shows the
number of significant genes, the number
of false genes and the false discovery
rate (FDR) for each Delta. You can
create a subset containing the genes
corresponding to one of the models by
either clicking on a Shrinkage Delta
value or entering a Delta value in the text
box and clicking the “Create Subset”
button.

The top graph plots the observed d(i) vs.
expected d(i) error.

The middle graph plots the FDR vs. the
Delta.

The lower graph plots number of
significant genes vs. the Delta.

Clicking on a Delta value creates a new data Subset or
W a Delta value at the hottom and Click "Create Subzet”.

# of Sig. # of False

Delta Cenes Cenes FDR SAM Plot tor m aet of delte
0.200 1968 1530 03148 - -
0.300 1888 1384 02967 S I i e
0.400 1775 1142 02606 | == is g
0.500 1634 897 0.2223 = 5
0.a00 1464 A6l 01825 -
0.7700 1306 419 0.1455 =
0.a00 1191 348 01185 g =
0.900 1063 244 0.0932 -
1.000 a7 175 00727 T -
1.100 B8 122 00558
1.200 a00 34 00425 =
1.300 717 55 00313 o i
1.400 677 40 0.0239 T : : : : :
1.500 603 27 0.0181 -5 o -5 a s 10 15
1600 550 12 0.0132 expected dfi]
. - - — Above as EPS, PDF, PNG
1.900 385 5 0.0053 T LD
2.000 349 3 00035
2.100 321 2 00025 -8
2.200 297 2 00027 e _':”f\
2,300 283 1 0.0014 w |-tim
2.400 251 1 00016 B 1
2.500 230 0 00000 5
2.600 220 0 0.0000 f
2700 212 0 0.0000 g ]
2.800 194 0 pogoo |-
2.900 181 0 0.0000 =
3.000 171 0 0.0000
3.100 161 0 0.0000 «
3.200 154 0 0.0000 -
3.300 142 0 0.0000 E—
3.400 134 0 00000 *5 48
3500 128 0 00000 detta
gggg m g ggggg Above as EPS, PDF, PNG
3.800 106 0 0.0000a Deltm va, Sigrlflecant Geres
3,900 102 0 00000
4.000 L1} 0 0.0000 - Z?-,,
i
[ Create Subset ] sl L”w\
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